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S O L A R  E N E R G Y  T H AT  I S  A F F O R D A B L E  F O R  A L L

E N O U G H



T R A N S F O R M  H O W  S O L A R  I S  G E N E R AT E D

FA S T E R ,  E A S I E R ,  A N D  A F F O R D A B L E  T O  C H O O S E  S O L A R

I N I T I AT I V E

Reduce the total installed cost (or the Levelized Cost of Energy, LCOE) 
for utility-scale solar-generated electricity to roughly 6 cents per kilowatt 
hour without subsidies  

DRIVING 

Rapid, large-scale adoption of solar electricity across the United States



S T E A D Y  C O L L A B O R AT I O N

A C C E L E R AT I N G  R E S E A R C H  A N D  D E V E L O P M E N T

I N T E G R AT I O N

To achieve the goals of SunShot for the widespread availability of solar that is economically-competitive 
(without subsidy) with nonrenewable forms of electricity by 2020, the following system integration 
challenges must be achieved: 

• Reduction in the costs of power electronics and other system components 

• Reduction of the risks associated with innovative technologies by improving bankability 

• Rapid development of safe, reliable, and cost-effective processes for the integration of high-
penetration solar that adds value both to the system owner and the utility grid



L A R G E - S C A L E  S O L A R  S Y S T E M S

D E C R E A S E  F I X E D  C O S T S

I N S TA L L E D ,  L I F E T I M E ,  A N D  P R O D U C T I O N  C O S T S

D R I V E N  B Y  T E C H N O L O G Y  C H O I C E S

D I S T R I B U T I O N  A N D  T R A N S M I S S I O N  I N V E S T M E N T S

E S C A L AT I N G  C O S T S  F O R  D E L I V E RY

I N C R E A S E  I N  U T I L I T Y  E X P E N D I T U R E S

L O S S E S  T O  S H A R E H O L D E R S

Paradox
The traditional theory of Economies of Scale inherent in 
LCOE is useful when all other factors are equal so that 
increased scale will naturally create cost advantages 

Yet, there is a paradoxical danger in employing LCOE  
as the key metric to measure progress towards the 
goal of widespread and affordable solar availability —  

the costs of power delivery can quickly 
outweigh the economies of scale achieved by 
large-scale solar power generation projects 

causing diseconomies of scale 

L C O E

E X T E R N A L

D I S E C O N O M I E S

R AT E  I N C R E A S E S  T O  C O N S U M E R S



C O N  E D ’ S  P R O P O S A L  A S K S  F O R  A  1 0 %  R E T U R N  O N  E Q U I T Y,  
W H I C H  I S  T H E  M A X I M U M  P E R C E N TA G E  R E T U R N  T H E  

C O M PA N Y  I S  A L L O W E D  T O  M A K E  F R O M  T H E  E S T I M AT E D  
VA L U E  O F  G A S  M A I N S ,  T R A N S F O R M E R S ,  T R A N S M I S S I O N  

W I R E S ,  A N D  A D D I T I O N A L  I N F R A S T R U C T U R E



H I G H  T O TA L  L I F E T I M E  E N E R G Y  P R O D U C T I O N

I N T E L L I G E N T  D E S I G N L O W  T O TA L  L I F E C Y C L E  C O S T S

• Even if large-scale solar systems do achieve an LCOE on parity with non-renewables by 2020, external costs can easily 
undermine the economic benefits  

• But, because of Economies of Scale, smaller-scale PV cannot achieve the desired LCOE, despite the benefits of targeted and 
selective deployment that avoids many external costs 

The Key is to Reduce Transmission Grid Interconnection Costs 

• Grid interconnection costs are related to inverters, transformers, switchgear, and MV substations. Interconnection advancements 
can drive down costs that undermine LCOE economics, including the costs of components, skilled labor, and the price of 
copper 

• Critically, power transmission costs are reduced through scale economies, when intelligent system design and improved plant 
utilization is achieved. This is done through the use of technologies like solar tracking and the improved management of high-
penetration solar impacts on the transmission system



R I S K S

U N D E R S TA N D  C O N S T R A I N T S

P L A N N I N G

U S E  T H E  M O D E L

M O D E L S

T H E  R I G H T  D E S I G N

Improved technical planning of a grid interconnection that is coordinated 
at the very outset of project planning among economic, organizational, 
legal, and political stakeholders

Careful calculation of costs, benefits, and risks in planning grid 
interconnections

Development and use of advanced simulation and modeling software to 
plan and operate solar interconnections, including data aggregation, 
predictive analytics, and functional integration into full-scale operations



C A PA C I T Y  A N D  F L E X I B I L I T Y  F O R  VA R I A B L E  G E N E R AT I O N

S U P P O RT  A N D  E N H A N C E

A P P R O A C H

• Solving the bulk system issues that face utilities may be the key to reaching the goals of SunShot that will 
drive rapid, large-scale adoption of solar electricity 

• Economies of Scale to reach the desired LCOE requires a centralized system of adequate scale, but these 
economic benefits can quickly diminish if not carefully managed within the broader context of the entire 
system from generation to the point of consumption 

• The best system integration innovation brings a deep and significant understanding of the entire grid at 
spatial and temporal scales, and provides validated models that improve utility operations to accommodate 
and improve the integration of high-penetration solar on the grid without undermining existing and evolving 
transmission models
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